A new, interactive computer simulation system (Reactions on Display/Intimate Partner Violence, RoD/IPV) depicting intimate partner violence has been created to facilitate change in a participant's violent behavior by allowing him to visually observe and reflect upon common feelings, thoughts, actions, and consequences in a typical domestic violence scenario. In this pilot study of the RoD/IPV system, 24 male offenders' use of RoD/IPV was compared with a non-offender control group of 10 men. Fourteen of the offenders had previously completed the Integrated Domestic Abuse Programme (IDAP). One two-hour simulation session per participant was carried out, during which the choices made and answers given to the interactive questions were logged. The participants' impressions of the system were recorded using a questionnaire. In this study, RoD/IPV appeared to be well received and understood, both by offenders and non-offenders, despite disparity in intelligence and computer literacy between the groups. Offenders who had not undergone IDAP showed a trend towards making more violent choices, and significant differences between the groups emerged in the area of interpretation of the simulated characters' emotions. This lends some support to earlier research regarding differences in emotional processing between offenders and non-offenders and suggestions that therapeutic interventions for intimate partner violence may be improved by adding emotion recognition training skills. The results of this small pilot study provide a base from which a future prospective randomised controlled trial of the RoD/IPV may be designed.
performed by the Swedish Prison and Probation Services, shows no statistically significant differences in intimate partner violence (IPV) recidivism rate between the IPV offender group treated with IDAP and a control group comprising untreated IPV offenders (Danielsson, Fors, Freij, & Lidman, 2012) .
When in search of possible ways to augment existing IPV interventions, current neuropsychological research may contribute in terms of the reported links between repeated violent behaviour and deficits in the ability to process emotional cues given by others. Using functional magnetic resonance imaging (fMRI), Corden, Critchley, Skuse, and Dolan (2006) found signs of a compromised neural system underpinning social information processing in healthy males with poor fear recognition. In a meta-analysis, Marsh and Blair (2008) found a robust link between antisocial behavior and specific deficits in recognizing fearful, as well as sad and surprised, facial expressions in others. Emotional cue evaluation is associated with the empathic brain response, which is activation in the cerebral neuronal networks involved when we feel the emotions of others as if they were our own. This empathic brain response provides information about the future actions of others and motivates pro-social behavior and effective social communication (de Vignemont & Singer, 2006) . Neuroscientific findings, such as those above, have recently been applied specifically to perpetrators of IPV. Using fMRI, Lee, Chan, and Raine (2009) found indications of an affect processing abnormality in domestic violence offenders, in the form of hyperresponsivity to mildly threatening provocation. In their 2010 study, Marshall and Holtzworth-Munroe demonstrated that violent husbands commonly misinterpret their wife's behaviors and statements and that this may be due to difficulties at an early stage of information processing, namely emotion recognition. For example, the IPV perpetrators showed a diminished sensitivity to their wives' expressions of fear and misidentified fearful expressions as neutral, when shown still images of their wives making faces showing fear, sadness, anger, disgust, happiness, or surprise. The authors suggest that therapeutic interventions for IPV may be improved by adding emotion recognition training skills. Furthermore, Olsson, Nearing, and Phelps (2007) suggested that emotions learned by observing others engage the same neural mechanisms as those acquired through direct experience. In their fMRI experiment, they demonstrated that fear acquired indirectly through social observation (watching a movie of fear conditioning) engages similar neural mechanisms (recruitment of the amygdala) to fear conditioning itself. The aforementioned studies, indicating that social and non-social means of emotional learning may be equally effective and powerful, as well as our previous experience of simulated environments within forensic psychiatry, led to the idea that cognitive behavior therapy (CBT)-based (Beck, 1975) IPV treatment through virtual scenarios should be explored.
Another area of research, hitherto unrelated to the field of IPV interventions, has shown that virtual technologies have emerged as promising tools in education, therapy, and rehabilitation in many different areas, for example, skills training in healthcare education and the treatment of posttraumatic stress disorder and eating disorders (Bergst€ om et al., 2010; Rizzo & Kim, 2005; Schultheis & Rizzo 2001; Zary, Johnsson, Boberg, & Fors, 2006) . Realistic computer simulations are good technical aids to activate, motivate, and emotionally engage users. This contributes to the possibility of building knowledge, better understanding of the simulated experience, better confidence in one's own ability to solve problems, and better memory (Bergin et al., 2003; Botezatu, Hult, & Fors, 2010; Courteille, 2008; Pantziaras et al., 2012) . Simulations also have the unique ability of creating potential for instruction, by virtue of being able to create a realistic world in which the user can be exposed to different contextual factors and practice behaviors which would be too dangerous or rare to practice in real life (Bell, Kanar, & Kozlowski, 2008) . A common point of criticism of therapeutic interventions delivered via virtual technologies is that the reduction of face-to-face contact between therapist and client may make the treatment less effective and only applicable to a subset of well-motivated clients who have an interest in communication via this type of technology (Emmelkamp, 2005) . Taking this into account, the presence of a clinician/therapist during each simulation session was made integral to the design of the simulation systems described below.
In 2008, members of the current research group were involved in developing a simulation framework, Reactions on Display (RoD), onto which different interactive scenarios can be grafted. It has been used to analyze the decisionmaking processes of forensic psychiatric patients and controls in a simulated violent scenario (Wijk et al., 2009) . It was found that the forensic patients noted fewer emotional reactions among the virtual actors and made more violent choices than the controls. Incongruous answers could also be identified. Findings indicated that the RoD system can be useful in identifying emotional disturbances in forensic psychiatric patients, and thus be of clinical use in identifying individuals at risk of violent recidivism (Arborelius et al., 2013) .
Since its introduction in 2004, IDAP has been the treatment of choice for IPV offenders within the Swedish Prison and Probation Services. It has been developed from CBT, social learning theory, and the Duluth Model, which is one of the most internationally replicated IPV interventions. IDAP is a group-based offender treatment program taught to a group of six to eight male offenders by specially trained prison/probation officers during 27 weeks. Currently, in Sweden, willingness and eligibility to participate in the IDAP program is a legal prerequisite for receiving a probation sentence following an IPV offense.
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In 2009, the research group integrated the areas of research described above to create a RoD-based treatment system specifically designed for use in the treatment of perpetrators of IPV; Reactions on Display/ Intimate Partner Violence (RoD/IPV). RoD/IPV is based on CBT and social learning theory (Bandura, 1969) , in the same way as the IDAP program. The purpose of the RoD/IPV is to facilitate change in the participant's violent behavior by allowing him to, both visually and in written text, reflect upon common feelings, thoughts, actions, and consequences in a typical IPV case and to practice desirable, non-violent responses, thus making use of the unique properties of computerized risk simulation technology in the treatment of IPV offenders. Seven offenders, who had recently completed IDAP, took part in a smaller pre-pilot study of the RoD/IPV in 2010. A computer log of the simulation sessions and a questionnaire on the participants' opinions of the program were analyzed. Most of the participants found the system realistic, comprehensible and thought it could be useful in treating IPV. There were no indications that the participants were negatively influenced by using the system, for example, feeling uncomfortable or upset by its contents, and thus it was deemed feasible to proceed with a larger study (Sygel, Kristiansson, Furberg, & Fors, 2010) .
The present study was a descriptive pilot study performed in preparation for a randomized controlled trial of a unique new application of computer risk simulation technology in the field of offender rehabilitation. Its purpose was to investigate how male offenders, convicted of IPV towards women, use and react to this new interactive computer simulation system depicting domestic violence and to determine if they differ from a non-offender control group in this regard, providing a preliminary indication of the validity of the RoD system in this context. It was also of interest if the offenders' use, experience, and/or expectations of the simulation system differed if they had previously undergone the extensive IDAP program. The main hypotheses were (1) that the majority of participants would find the RoD/IPV comprehensible, realistic, and engaging; (2) that the groups would differ regarding the degree of violence chosen during the simulation and thus arrive at different endpoints in the program; and (3) that the groups would interpret the emotional and physical reactions of the simulated characters differently.
METHODS

Participants
Fourteen men, on probation for an IPV offense and in the final phase of treatment with the IDAP program, were offered, on a voluntary basis, the use of the RoD/IPV simulation system (IDAP group). This group was compared with 10 male volunteers serving a prison sentence (of up to one year) for IPV who had never taken part in the IDAP program and had not participated in any other intervention program within the prison services in the past year (non-IDAP group). Scientifically, it would have been desirable to test RoD/IPV in a group of IPV offenders sentenced to probation without having undergone IDAP. However, for legal reasons, it was not possible to do so, as willingness to participate in IDAP is a pre-requisite for receiving a probation sentence for an IPV offense in Sweden. In this study, the two offender groups were compared with each other and with a control group comprising 10 healthy men, without a criminal record or previous self-reported history of IPV, who were selected to approximate the offenders' ages and level of education (control group). The following inclusion criteria were common for all groups: male gender, age between 20 and 55, reared in Sweden with Swedish parents. The following exclusion criteria were common for all groups: serious mental disorder and medication (other than disulfiram, acamprosate, or naltrexone used to treat substance abuse). The offenders were recruited from the Prison and Probation Services by a probation officer (IDAP group) and a prison officer (non-IDAP group). Among the 60 probationers, who, at the time of inclusion into the study (September 2010 to September 2011), had completed IDAP at the Stockholm Probation Service within the previous year, 50 were approached by a probation officer and asked to participate in the study. Fourteen chose to participate. The main reason cited by the probationers who declined to participate was that they felt they could not spare the time. The non-IDAP group was recruited at one time from among the 70 inmates in a medium-security prison specializing in relational violence. A prison officer made a verbal announcement to the inmates specifying the purpose of the study and the inclusion criteria. Ten inmates volunteered following this announcement and were found to meet the criteria for inclusion. The control group was recruited from among workers at a large factory in a similar manner to the non-IDAP group.
Upon statistical analysis of the differences in background characteristics of the participants in the three groups, significant differences (see Tables 1 and 2) were found with regard to the following: level of education; level of intelligence as measured by the non-verbal intelligence test Ravens Standard Progressive Matrices (RPM) (Raven, Raven, & Court, 1998) ; level of computer literacy; alcohol and drug use; risk level according to the Brief Spousal Assault Form for the Evaluation of Risk (B-SAFER) (Kropp, Hart, & Belfrage, 2005) . With regard to alcohol use, an Alcohol Use Disorders Identification Test (AUDIT) score (Babor, Higgins-Biddle, Saunders, & Monteiro, 2001 ) greater than or equal to eight was considered harmful and with regard to drug use, a Drug Use Disorders Identification Test (DUDIT) score (Berman, Bergman, Palmstierna, & Schlyter, 2005) greater than or equal to six was considered harmful. The IDAP and control groups ROD/IPV-REACTIONS ON DISPLAY/INTIMATE PARTNER VIOLENCE were the most similar, differing only in that the IDAP group had a significantly higher level of intelligence and risk level according to the B-SAFER. The Non-IDAP and control groups differed significantly on all measures of background characteristics except median age. The IDAP and Non-IDAP groups differed on level of education, computer literacy, and alcohol and drug use, with the IDAP group reporting a higher level of education and computer literacy and a lower level of alcohol and drug consumption compared with the Non-IDAP group.
Procedures
The IPV Scenario for the RoD Computer System Two experienced forensic psychiatrists, a probation officer (experienced IDAP instructor), and a medical simulations specialist created the IPV scenario, with the help of a professional film production company, and inserted it into the RoD system together with interactive questions regarding the thoughts and feelings of the simulated characters. The probation officer and forensic psychiatrists developed the script for the scenario, based on a "typical" Swedish IPV case as they appear in court. The simulation expert assisted in developing the script into an interactive scenario, in which the user can choose different possible actions and subsequently witness their consequences. All scenes were filmed using professional actors and then edited and digitized. The RoD/IPV system itself was developed using an authoring tool for creating e-learning applications (Adobe Macromedia Authorware 7.0 Professional). The user interface of RoD itself was designed to be as neutral and clean as possible. The final system was stored on a portable computer with a large high-resolution screen and built-in high-quality speakers. A conflict based on jealousy within a couple in an intimate relationship was chosen for the main plotline in the scenario. The simulated male character (Niklas) shows jealous behavior towards his female partner (Annika) who has been away from home on a workrelated over-night conference. The RoD system allows the user to choose from a set of actions and visualizes all events and reactions between Annika and Niklas as realistic, digitized film clips showing real human actors (see Figure 1 ). This conflict can escalate from a verbal dispute to physical violence or can de-escalate and be resolved in a non-violent way, depending on which actions the participant chooses on behalf of Niklas. When the participant reaches one of the five points in the program at which a choice must be made, questions regarding the simulated couple's probable physical reactions, feelings, and thoughts are posed. The physical reactions, which the participant can tick on behalf of the characters, are based on Cannon's "fight or flight response" (Cannon, 1932; Taylor et al., 2000) and the emotional reactions are based on Ekman's "basic emotions" (Ekman, Sorenson, & Friesen, 1969) . A simplified outline of the program is provided in Figure 2 .
The Simulation Sessions
Each study session took approximately two hours and was carried out individually, using a portable computer, under the supervision of two members of the research team. The computer system automatically logged information on the choices made in the program, the multiple-choice alternatives (regarding emotional and physical reactions) marked, and the answers written in response to the free text questions. The first time a participant performed a trial of the computer simulation, he was free to choose all the main character's reactions, up to one of the four endpoints, without any form of influence from the researchers (the 'free choice trial, Figure 2 ). For sake of ease of analysis, the endpoints are ranked as "non-violent, some violence, most violent" according to the level of conflict between the characters in the final scenes, but they are not labelled as such in the program. During the following simulation trial, the participant was guided through the scenario up to the "most violent" ending by the researcher, if he had not already chosen this in the free choice trial. The test session was concluded by the researcher guiding the participant through to the "non-violent" ending, if the participant had not already seen this in the free choice trial. In each trial, the participant answered questions regarding Niklas' (and, in certain places, his partner Annika's) thoughts, feelings, and physical reactions. All 34 participants completed the computer simulation. In this article, the first on this study, the research group has chosen to analyze the participants' choices and answers in the free choice trial.
User Questionnaire
Upon completion of the computer simulation, the participants were asked to rate their experience of RoD/IPV in a user-questionnaire, using a four-item Likert-type scale. The questionnaire consisted of 13 questions regarding userfriendliness, comprehensibility, and possible future uses of the system. An additional four questions were posed to the IDAP group regarding relevance to IDAP. In each of the non-IDAP and control groups, one person omitted filling out the user questionnaire, hence the results analyzed are based on 14 participants in the IDAP group and nine participants in the non-IDAP and control groups.
Additional Assessment of Background Characteristics
During the same study session, a supervising researcher (a forensic psychiatrist) performed a risk assessment using the B-SAFER and administered the AUDIT and DUDIT tests. If a probation officer had previously carried out any of these assessments in conjunction with the probation sentence, the results were obtained from the probation records. The supervising forensic psychiatrist also performed a screening interview using the Structured Clinical Interview for DSM-IV Axis I Disorders, Clinician Version (First, Spitzer, Gibbon, & Williams, 1996) to exclude serious mental illness and administered the RPM to each study participant. An experienced clinical psychologist aided in the RPM scoring. One participant in the non-IDAP group and one in the control group did not complete the RPM, ROD/IPV-REACTIONS ON DISPLAY/INTIMATE PARTNER VIOLENCE reporting that it was "too boring." Four answer sheets were excluded due to inconsistencies. In total, 27 RPM scores were analyzed (11, 7, 9 in the IDAP, non-IDAP, and control groups respectively).
Statistical Methods
Data was analyzed using SPSS versions 19 and 20. The hypotheses tested were that there were no differences between the three groups, or between two groups upon pairwise analysis, regarding the use of/reactions to RoD/IPV. Data was not assumed to be normally distributed. Continuous variables were analyzed using Kruskal-Wallis test and pairwise post hoc comparisons were made using MannWhitney U test. Categorical variables were analyzed across the three groups using chi-squared test and pairwise post hoc tests were performed using the same method. Post hoc pairwise comparisons were made only if the test across all three groups showed differences significant at the .05 level. Eta-squared (continuous variables) and Cramer's V (categorical variables) were used as a measure of effect size in tests across all three study groups. In post hoc pairwise testing, effect size was calculated using Cohen's d for continuous variables and the phi coefficient for categorical variables. All statistical tests were two-sided and p < .05 (5% significance level) was interpreted as statistically significant. There was no missing data for the results automatically logged by the computer (the participants' choices of reactions in the system and the participants' interpretations of the physical and emotional reactions displayed in the simulation). Regarding the participants' experiences of the simulation system, as recorded by use of a paper questionnaire, the primary analysis was performed for observed cases. Questionnaire items answered with "don't know" were analyzed as missing data. Items in which the missing data was greater than 10% were excluded.
Ethical Permission
All offenders asked to participate in the study were informed that their acceptance or refusal would have no bearing upon their sentence. All participants were provided with verbal and written information, signed an informed consent form, and were given two cinema tickets as remuneration. The Stockholm section of the Swedish Ethical Review Board granted ethical permission for the study. 
RESULTS
Experiences of the Simulation System
Questions regarding the comprehensibility and realism of the scenario, the simulated characters thoughts and feelings, and if it would be of benefit to incorporate RoD/IPV into IDAP were analyzed and presented in Table 3 . All participants marked that they found the RoD/IPV program realistic and easy to comprehend and that it could be of benefit in treating IPV offenders. In the IDAP group, 86% (n D 12) marked that they found the program emotionally engaging compared with 75% (n D 6) in the control-group and 56% (in the non-IDAP group). Between 44% (n D 4, control group) and 61% (n D 8, IDAP group) of participants felt negatively affected when performing the simulation. Overall, there were no differences that reached statistical significance between how participants in the IDAP, non-IDAP, and control groups rated their experiences of using the program on the user questionnaire. The only question to which the differences in answers approached significance (x2 D 11.04; p D .09; Cramer's V D 0.42) was the one in which the participant was asked if he himself felt any physical reaction when performing the simulation.
Choices of Reactions
There were no statistically significant differences between the groups with regard to the proportion of participants in each group who chose the non-violent, some violence or violent endpoint (x2 D 2.27; p D .69; Cramer's V D 0.18). Half of the non-IDAP group (n D 5), 40% (n D 4) of the control group, and 36% (n D 5) of the IDAP group made choices involving increasing amounts of violence culminating in the violent endpoint. The other half of the participants in the non-IDAP group (n D 5), half of the IDAP group (n D 7), and 40% (n D 4) of the control group made choices involving some violence and ending in one of the two middle endpoints, characterized by an unpleasant atmosphere between the simulated characters. It is, however, worth noting that only participants belonging to the IDAP group 14% (n D 2) and control groups 20% (n D 2) made choices which limited the negative interaction between the characters to a verbal dispute and thus concluded with the non-violent ending (Figure 3 ).
Physical and Emotional Reactions
The moment at which Niklas first uses physical violence towards Annika had been selected, pre-analysis, as a key point at which to explore the participants' perceptions of the simulated characters' thoughts, emotions, and physical reactions (Tables 4 and 5 were marked, such as that the characters would be feeling happy or calm, and no one ticked that they would be feeling "nothing special." The differences in the answers given, regarding the physical reactions Niklas and Annika were thought to have at this point, were not statistically significant. The most frequently cited physical reactions were increased breathing and heart rate. The only participant who indicated that Niklas would have experienced "nothing special" belonged Note. x 2 test was used for pairwise testing and Cramer's V for measure of effect size (ES). a Using Kruskal-Wallis test and eta-squared for a measure of effect size. *p < .05 (two-tailed), **p < .01 (two-tailed), ***p < .001 (two-tailed).
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to the control group. No incongruous or implausible physical reactions, such as sexual arousal, were chosen by any of the participants.
DISCUSSION
Interpretation of Results
The majority of participants in all three groups reported that they found the program comprehensible, realistic, emotionally engaging, and that it could be of use for treating IPV, but indicated that they were "negatively affected" when using it. Overall, there were no significant differences between how participants in the different groups rated their experiences of using the program, despite significant differences in, among other things, level of intelligence, education, and computer literacy. Also, none of the participants, offenders or controls, aborted the simulation. Findings such as these may indicate good tolerability and may be interpreted as having positive implications for the future use of the RoD/IPV with IPV offenders and even with nonoffenders. The fact that participants indicated that they felt "negatively affected" is interpreted as a necessary consequence of a violence simulation program to be used in treatment, as it allays fears that the program may provide enjoyment or inspiration for violent acts, a possible ethical criticism of violence simulation (Media Violence Commission, 2012). A keen interest in the program has been shown by both the program development department of the Swedish Prison and Probation Services and organizations working with men at risk of committing IPV offenses, with a view to using RoD/IPV primarily as a motivational and teaching tool. Further research, however, is recommended, particularly with longitudinal follow-up of recidivism rates, preferably with a randomized controlled study design, before implementing the RoD/IPV in treatment.
There were no statistically significant differences between the groups with regard to the proportion of participants in each group who made choices in the program leading to a non-violent, some violence, or violent endpoint. It is, however, worth noting that only participants belonging to the IDAP and control groups made choices limiting the negative interaction between the characters to a verbal dispute and thus finished with a non-violent ending. This observation did not reach statistical significance in the present pilot study, and this is possibly due to an insufficient number of participants. This must be explored in a larger randomized controlled study. Preliminarily, however, it may indicate that there is a need for IPV offenders, who have not previously undergone treatment with IDAP, to learn non-violent strategies and behaviors to be employed in a conflict situation.
The only between-group differences, which reached statistical significance, in this pilot study were the participants' interpretations of the emotional reactions displayed by the simulated characters. The point selected for analysis was directly following the male character's first use of physical violence towards the female character. Most participants interpreted that the male and female characters were feeling anger and fear, respectively. None reported emotions incongruous to the point in the scenario at which the analysis was made, such as happiness or calm. This is thought to indicate that the participants understood the simulated situation and the emotional cues of the actors. The differences observed were in the number of emotions registered and in the more subtle nuances of possible emotions, such as that the victim could be feeling anger, as well as fear, and the perpetrator could be feeling fear, as well as anger. Three of the five significant differences were regarding the interpretation of the victim's emotions (anger, sadness, disgust/contempt) and two regarding the perpetrator (fear, total number of emotions displayed). This result may indicate that RoD/IPV can be of use in exploring an offender's ability to interpret and process facial expressions and emotional reactions, building on work by for example Marsh and Blair (2008) and Marshall and Holtzworth-Munroe (2010) indicating deficits in offenders' ability to recognize/interpret facial expressions of fear, sadness, and surprise. These types of factors are notoriously difficult to assess accurately in a clinical context. It is possible that a RoD/IPV-type of interactive instrument with entire Vignemont & Singer, 2006) . The IDAP group differed significantly from the control group in the largest number of areas, and the non-IDAP group differed on the same number of counts from the IDAP group and control group. It is possible that the IDAPgroup distinguished itself from the other groups because of having undergone the 27-week IDAP program, which may have given them skills and practice enabling them to discuss the emotions involved in an IPV scenario in a more detailed, nuanced way, compared with both the non-IDAP and control groups. However, one cannot draw any conclusions as to whether or not this reflects any actual changes in empathic ability on behalf of the IDAP group as a result of the IDAP treatment.
The findings above, despite a small sample size, show differences in the participants' interpretations of simulated characters' emotions depending on if the participant is an offender, an offender having undergone treatment with IDAP, or a control person. The results indicate that, at a group level, these differences cannot be readily explained by disparity in the participants' experiences of the simulation system (e.g., if they found it hard to understand), or their propensity for making more or less violent choices in the program, as there were no differences between the groups in this regard. The significance level was set at 5%, which sets the risk of a type 1 error (implying that there is a difference between how the groups respond to the program when there in actual fact is no difference) at 5%.
Limitations of the Study
This study was a pilot study of a new possible treatment method for IPV perpetrators. It was specifically designed as a pilot study to plan for a future randomized controlled trial (RCT) and to determine if it would be scientifically and ethically justified to perform such a trial using RoD/IPV in these groups of individuals, in accordance with recommendations for good practice regarding pilot studies (Lancaster, Dodd, & Williamson, 2004) . A limitation often inherent in a pilot study such as this one is the small sample size. It is possible that, had a greater number of participants been involved, statistically significant differences between the groups with regard to experiences of the simulation system, choices of reactions, and physical and emotional reactions may have been revealed.
The differences in background characteristics between the study groups are another limitation of this study. It is possible that such differences may affect the groups' choices and emotional responses on behalf of the simulated characters. A more homogenous study population, with regard to background characteristics such as level of intelligence, education, computer literacy, drug and alcohol use, criminality, and risk of recidivism (in the case of the offenders), would have been preferred. Correcting for these factors using statistical methods would not have been good practice, due to the small scale of this pilot study. With regard to the AUDIT, DUDIT, and B-SAFER scoring, the fact that some of these scores were obtained from probation records may reduce the comparability and validity of this background data. Some differences between the two offender groups were expected upon designing the study, as factors such as severity of the crime, repeated offending, risk of recidivism, general criminality, and social circumstances are taken into account by the courts upon sentencing an IPV offender to a custodial versus a non-custodial sentence. It was not possible to find a non-IDAP offender group among men sentenced to probation in Sweden due to the fact that participation in IDAP is mandatory in order to receive a non-custodial probation sentence for an IPV offense, and non-attendance causes probation to be revoked, Even in a future randomized controlled trial, it will not be possible to randomize to IDAP or RoD/IPV directly. The research group limited the non-IDAP group to persons who had received a prison sentence of less than one year, in an attempt to minimize possible disparities in the severity of the index offense between the two offender groups. Copies of the court records for each participant, in which the index offense and the reason for pronouncing a custodial/non-custodial sentence would have been described, were not obtained as part of this study, which may be considered to be a limitation.
It is possible that the process used for the selection of study participants favored a small number of offenders who, for example, were positive towards computer simulation, developing new offender treatment methods, and openly discussing IPV. A selection bias such as this would affect the generalizability of the results which is why one, in the future randomzsed controlled trial would wish to randomize a group of IDAP participants to IDAP only or to IDAP plus RoD/IPV.
In any assessment or treatment situation, the possibility of the client presenting socially desirable, rather than accurate, answers must be considered, especially if this situation involves divulging information of a sensitive and incriminating nature. It is possible that the participants in the IDAP group had, through IDAP treatment, learned socially desirable answers to the questions posed in the simulation program and that this influenced their responses to the program. However, immersion into a computer program allows the participant to respond to an emotionally engaging simulated risk situation on behalf of a fictional character. By not having to directly answer questions as himself, but indirectly (through a computer) and on behalf of someone else, socially desirable responding may be reduced in comparison with a traditional interview or treatment session 378 between client and clinician. In a meta-analytic study of social desirability distortion in computer-administered questionnaires, traditional questionnaires, and interviews, there was shown to be less distortion in computerized versions of interviews than in face-to-face interviews (Richman, Kiesler, Weisband, & Drasgow, 1999) . In their study of adolescent sexual behavior, drug use, and violence, Turner and colleagues (1998) found that the use of computer technology increased participants' reporting of highly sensitive, and even illegal issues, such as if they had carried a gun or a knife in the previous 30 days (Turner et al., 1998) . While socially desirable responding certainly cannot be disregarded when considering the participants' responses to the RoD/IPV program, research suggests that this issue may be less prominent in a computer simulation program than in other clinical situations.
This pilot study was created as a naturalistic study of IPV offenders. It was, however, unexpected that the offenders' median level of intelligence, as measured by RPM, would be this low, as compared with controls. Research has shown that men convicted of violent crime have a lower cognitive ability than men without such convictions and that violent individuals, managed in courts, prison and probation services, and forensic psychiatric services, on average have weaker cognitive resources (Frisell, Pawitan, & La ngstr€ om, 2012) . This may partly explain why this difference between the offender and control groups was so large. A lower level of intelligence may be hypothesized to have a bearing on a participant's interpretations of simulated characters' emotions. Research into understanding of facial expressions suggest that emotion recognition abilities commensurate with overall developmental level in persons with intellectual disabilities (Rojahn, Lederer, & Tass e, 1995; Wishart, Cebula, Willis, & Pitcairn, 2007) . However, because of the heterogeneity in level of intelligence within the study population, it was possible to make the observation that a group of male offenders, with little experience of using a computer and a below-average level of intelligence, were able to use and understand RoD/IPV in a similar way to a control group with a normal level of intelligence, which in itself is deemed clinically relevant.
Some other limitations to the generalizability of this pilot-type study to the target population, all IPV offenders, are that only Swedish-speakers with a Swedish background were included, all offenders were males in a heterosexual relationship, and none of the offenders were mentally ill. These limits were set by the research group in order to match the inclusion criteria for IDAP in Sweden and to homogenize the offender groups. Further research on the use of RoD/IPV is deemed necessary before generalization to the entire target population is possible, preferably a larger study in which IPV offenders are randomized to treatment with IDAP alone or with IDAP and RoD/IPV (for legal reasons, randomization to an experimental intervention such as RoD/IPV is not possible; see above), and in which outcome is measured in terms of recidivism rates. It is possible to tailor RoD/IPV to other IPV offender subgroups by creating other scenarios, featuring, for instance, a homosexual couple or reciprocal violence within a heterosexual relationship, which creates many options for research and possible future treatment. An Englishlanguage version of RoD/IPV has already been created.
Implications and Recommendations
As far as the authors know, RoD/IPV is the first interactive computer simulation system to be created for the treatment of IPV offenders. The current study was performed as a pilot study of a unique new treatment method, prior to a larger randomized controlled trial (RCT), in accordance with recommendations for good practice (Lancaster et al., 2004) . This study was specifically designed as a pilot study to plan for a future RCT and to determine if it would be scientifically and ethically justified to perform an RCT using RoD/IPV in these groups of individuals. In this pilot study, albeit small, the program has been shown to be well tolerated and understood, both by IPV offenders and nonoffenders, which permits further study, in the form of an RCT with recidivism rates as one of the outcome measures. The area of interpretation of the simulated characters' emotions was the only one showing differences between the study groups. Although these are preliminary findings from a small pilot study, they are deemed to lend some support to recent research in the field of neuroscience regarding differences in emotional processing between offenders and non-offenders and that therapeutic interventions for IPV offenders may be improved by adding emotion recognition training skills. Future RCTs of the RoD/IPV program, to which this study was a preliminary step, may contribute towards the creation of scientifically validated treatment methods for intimate partner violence.
